Overexpression of APP stimulates basal and constitutive exocytosis in PC12 cells.
The mechanisms that underlie the altered neurotransmitter system in Alzheimer's disease (AD) are not well understood. Amyloid precursor protein (APP) is a precursor protein for beta-amyloid, an important trigger protein in the pathogenesis of AD. Duplication of the APP gene as well as APP genes that contain certain mutations has been reported to be associated with familial AD (FAD), and a role of APP in neurotransmission has been suggested recently. This study examines the role of APP in exocytosis in PC12 cells using transfected human growth hormone (hGH) as a reporter for secretion. It was found that overexpression of APP or expression of the Swedish FAD mutation (APPsw) in PC12 cells significantly increased the basal secretion and constitutive secretion of hGH. Expression of an APP phosphorylation-deficient mutant decreased both basal and constitutive secretion relative to the APP wild-type, suggesting a role for APP-Thr668 phosphorylation in secretion in PC12 cells. Overexpression of X11alpha, a protein that stabilizes cellular APP, also increased the basal secretion of hGH but, contrary to APP, decreased the constitutive secretion of hGH, suggesting that basal and constitutive secretion is likely to proceed via distinct pathways and that the increase in the basal secretion of hGH may result from APP-X11alpha interaction. These results demonstrate an unknown role for APP in secretion, and suggest that elevated levels of APP or APP mutation in FAD brains contribute to the altered neurotransmitter pathology of AD through stimulation of basal and constitutive secretion.